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In tne first section ct this paper, the- author 
analyzes concepts arid theoretical issues found to fce significant ter 
the topics of investigation out neither s u tti cier* 1 1 y explicated nor 
tully incorporated into the studies to he described later. It is felt 
that irucn further worK needs to oe dene m order to achieve such 
goals, I u tne second section, a cross-linguistic psychologies 1 
analysis is described which contributes a prerequisite tor the 
following, mere complex investigations of bilingual rehavici. In the 
third section, these i n ve s t igat i ens are reported v..*»ich explore 
irr .plic it and explicit response tendencies in mtralingual and 
interlingual i er i cr n.a nee, Ir the fourth section, psychological 

in translation, especially pro t] e^is ot r ea r r ange tr e n t s ol 
t l a r.slcr n at ic re , are investigated, ( Author /A 311) 
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Concepts and tlieoi ztical issues found co be significant 
in psychological studies of bilingual performance and cross- 
linguistic differences but which are neither explicated nor 
incorporated in studies described in later portions of tin s 
paper are analyzed in the first section. In the second sec- 
tion, a cross-linguistic psychological analysis is described 
which contributes a prerequisite for the following, more 
complex investigations of bilingual behavior. In the third 
section, those investigations are reported which explore 
implicit and explicit response tendencies in intralirgual 
and interlingual performance . Finally, in the fcurch section, 
psychologi cal difficulties in translation, especially problems 
of rearrangements of interlingual transformations, are 
investigated . 

Congruent with the main purpose of these investigations, the follow- 
ing report summarizes theoretical explorations and psychological research 
on cross-linguistic differences, bilingualism, and second-language learn- 
ing. In part it incorporates earlier work by the present author. When- 
ever this is done, reference to teports previously published will be made. 

In the first section, ve analyze concepts and theoretical issues 
found to be significant for the topics of investigation but neither 
sufficiently explicated nor fully incorporated into the studies to be 
described later. Much further work needs to be done in order to achieve 
such goals. In the second section, a cross-linguistic psychological 
analysis is described which contributes a prerequisite for the following, 
more complex investigations of bilingual behavior. In the third section, 
these investigations are reported which explore implicit and explicit 
response tendencies in intralingual and interlingual performance. In 
the fourth section, psychological difficulties in translation, especially 
problems of rearrangements or interlingual transformations, are investigated. 

Theoretical Considerations of Cross-linguistic 
Differences and Bilingualism 

Types of bil ing ual condit ions. If we look from the outside at 
bilingual situations, we analyze- -vh at might be called-~bilingual 
ecologies. Let us assume that an individual is exposed to two languages 
with vocabularies of size A and B, respectively. Theoretically, any word 
in the vocabulary A could be contextually related to any other word in A. 
Thus, the number of possible combinations or simple relations in A equals 
A x A or A . The same is true for B. However, a bilingual individual 
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will also be burdened with inter Lingua 1 relations between A and B as 
well as between B and A. Theoretically there arc A x B possible combina- 
tions for each of the two directions. Therefore, the bilingual speaker 
might be exposed to fo^~; times as maijy relations than the monolingual 
speaker, i.c., (A + B)*' instead of A". Since his vocabulary might be 
only twice as large as for a monolingual, i.e., A 4- R instead of A, a 
comparison of the relative growths* of his vocabulary with his repertoire 
of relations allow:*, us to draw specific inferences about the language 
acquisition process. 

Disregarding the fact that only a few of all possible combinations 
between elements are realized within or between any of the two languages, 
the answer to the question of whether a bilingual child wilt, indeed, 
acquire four times as many relations a; a n cuiolingual child depends upon 
the environmental, linguistic conditions iri which he finds himself. Sub- 
sequently, and shown in Figure 1, different types of bilingualism can be 
distinguished. On one extrema ve find, for instance, an orphan who has 
been raised within one linguistic community and, after losirg his 
family has been raised within a new linguistic setting in which lus first 
language is not kiown. The child will retain his native language for a 
certain period of time but, because of disuse, is likely to lose it over 
the years. A bilingual individual of this type will be exposed to and 
will become partially i ami liar with the in trilingual sets of relations 
in both A and B but with practically none of (he interlingual relations 
connecting the two languages. This type of language; behavior might be 
called i ndep en coi 1 1 bil 1 n^u a 1 1 sr. ; . 



Insert Figure i c bout he re 



At the other extreme, we fin! children who ire exposed to a linguistic 
environment in which tv;u languages are almost randomly mixeu Conditions 
like these arc approximated in the slang of Spun tsh-Ameri ear ghettos in 
New York and bos Angeles or nnong the lover el a s Japanese-Aire r icans or 
Chinese -Arne r tear* s in Hawaii. I he ene*;. ing type of language behavior might 
be called confo unde d bil ingu al ism, burly psychological research has con- 
sistently pointed to Lh inferior performance J-vels of such children in 
both languages and. c ubs jquently , !tas roiUrihuted to the rather negative 
attitude tova v d hi lingual i sn. among many educators and behavioral scientists 
not to mention tin* public at. large. Aside from the fact that most c>f 
these children are socially and cu 1 tu ral 1 y deprived lo begin with, the . 
following inspection of cur dir.,; ran their uof i oioncicss in comparison 

to their rge-mit t s mi mono 1 ! ngna ! settings plausible. 

If we asr.ip.ii » fiat u child, dur u; given period of time, can acquire 
a specific amount •*! pey^hot ingin s L i o inform it ion or knowledge, represented 
for instance, by a snail subsection nf our diagram of Figure 1, the 
unfavorable condi*. of the ghetto child '.icom“ clearly apparent. 

Keeping all o t he 1 fa- tors constant, e.c., Intel j ip,i‘nre, motivation, 
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stimulation of the environment, etc., he distributes his efforts over 
all four quadrants of the diagram and, thus, receives only 1/4 of the 
relational information a monolingual child would be able to receive in 
his language and only 1/? of the information which a child raised under 
independent bilingual conditions could receive in his two languages. 

Thus, the environmental contingencies of the confounded bilingual con- 
ditions are clearly disadvantageous to the child. No wonder that his 
performance is lower and that he may never catch up with his more for- 
tunate age-mates. 

Since there will always be some positive transfer from the first to 
the second language, a completely separated exposure to two languages^ 
as under the independent bilingual contingencies, is not ideal either. 
Therefore, educators have always attempted to find a compromise between 
these two extreme conditions, generally by reducing the set of interlingual 
relations to a minimum, i.e., to the two sets of equivalence relations, 

A -*■ B and B -* A. The condition in which some but not all interlingual 
relations are invoked wi! \ be called c oord inat ed b i lingual condition (see 
Figure IB) , even though rhis term has been used in a different sense by 
Ervin and Osgood (1965). 

Under coordinated bilingual conditions the teacher builds upon the 
well developed first language system by introducing a small sec of inter- 
lingual relations, namely equ ivale n ce relations , such as TABLE '► TISCH. 
Thus, much of the knowledge in the first language might be transferred 
to the second language, especially, if both belong to the same language 
family. Of course interference is also likely. At other occasions, 
special audio-visual techniques introduce extralingual relations in 
order to aid the acquisition of equivalence relations and of the second 
language in genptai. Since also first language learning is initiated 
and supported by extralingual relations (such as by overt labelling of 
objects and by demands and commands for actions) second language acquisi- 
tion might utilize a dual connectivity c s indicated in Figure 2. 



Insert Figure 2 about here 



In extending our argument, eventually we need to explore whether 
instructions under coordinated bilingual conditions ought to be narrowly 
restricted to equivalence relations. Of course, and as shown already, 
precise, one-to-one equivalence relations or translations hardly ever 
exist for any two languages. Perhaps for this reason alone, second- 
language teachers ought to consider much more forcefully a wide variety 
of semantic and conceptual relations between two languages. In some of 
the studies to be described, for instance, we taught second language 
learners not only narrow equivalence relations, such as TABLE TISCH, 
but also class names to the stimulus (M0BE1.) , coordinates (STUHL, SCHRANK) , 
parts (BE1N), etc. The facilitating effects of such conceptual equivalence 
training was striking and enabled the student to proceed much more freely 
and reasonably within the second-languag:* system. 
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Statistical g ro wth m odels: As shown in investigations of Titerary 

texts (Herdan, I960) and of first language acquisition (Riegel, 1966), the 
total amount of linguistic input (or output) is logarithmically related to 
the amount of linguistic information, i.e., to the number of diff erent 
relations. The longer the text, the more redundant it will become. The 
uncertainty is high only at the beginning. 

If we apply the growth models thus derived to the study of bilingual 
development ve have to take account of the following special parameters 
(aside from those concerning the overall size of the repertoire and the 
rate of exposure); Proportional prevalence of the first vs, the second 
language (p + q = 1.0), time of shift into the bilingual environment (t ), 
and type of environmental conditions (independent vs . confounded, or any 
intermediary condition). 

In one of our previous papers (Riegel, 1968b) various growth curves 
have been determined and estimates of the environmental utility have been 
derived, Utility coefficients are defined by integral ratios, the nominator 
of which represents the bilingual growth curve for different values of the 
parameters mentioned and the denominator, the monolingual growth curve. By 
means of these coefficients questions can be answered on the optimum time 
for initiating second language training, the time at which the second lan- 
guage will become dominant, the efficacy of the two bilingual conditions, 
the burden placed upon Ss under confounded conditions, the decline with 
age in the pos \biLity of mastering a second language, etc. 

Admittedly, th sc explorations simplify and idealize the practical 
bilingual situations. For more- realistic approximations at least the 
following factors need also be considered In addition to the throe para- 
meters mentioned: (a) the <h giee of similarity between the two languages 
which will both cause transfer and interference, perhaps differentially 
in regard to phonetic, semantic, or syntactic aspects and in regard to the 
age of Ss. (b) The variation in tho Lype of linguistic environ, •■u s from 
day to day or over longer and s tabic periods of Ike life span, such as 
between baby talk, playground talk, school language, prof t as torn J language, 
etc. (With do Snunsuro [1411], such var Si.L ion ■ within one language might 
be called "paroles" in distinction *’ro::i tic language in general, "la langue”) . 
(c) Psychological rather than physical, environmental contingencies which 
will allow to moke differential predictions concerning the perception, 
storage retrieval "r.d production o»’ language. ,d) Ihc high redundancies of 
the relational uystovs (t.e*, the fact the" only a few of all possible rela- 
tions might ocwir and ru ed t c 's* re. I * zed by the learner ) which reduce the 
total amount cf 1 n f orma l ten nc;cssuv to achieve efficient communication 
iri either or. e or be t 1: l a ay v ago s . 

Lc v il s of V i l_ \ ngi i a 1 de ve 1 op men l ; The two types of bilingual conditions 
can be regarded as oytivmer of a devel pr.ontal sequence of five levels w * th 
the independent rendition at 1 ho beginning and the confounded condition at 
the endpoint. Set n in :bis way, the child In a ccuiounded bilingual environ- 
ment, such as In a ghetto, is overburdened with an advanced type of input 
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incongruent with his intellectual, maturity and characterized by the 
failure to maximize the independence of the first and second languages 
within the whole relational system* Without exception, the separate 
utilization of these two subsystems remains the primary goal of lan- 
guage training even though the i ut erconnect ions might be important for 
a fuller, contrastive comprehension of both languages. 

Level I characterizes the very early steps in the acquisition of 
the first language by which parts of the vocabulary A are acquired on 
the basis of extralingual relations. Thus, the interconnections are of 
a special type, namely between words and the objects, events, or qualities 
which they denote. The number of these extralingual relations y placed 
into the cells of the main diagonal of the A x A matrix, is equal to or 
less than A# At Level 1, no second language is acquired, thus B - 0, 

At Level II, various interconnections in A will be learned. 
Theoretically, each item could be connected with all other items and 
(as at Level 1} with the object, event or quality which it denotes. 

Thus, the maximum number of relations will be A^. At this level, too, 

B - 0. 

At Level III, parts of a vocabulary B are acquired on the basis of 
equivalence relations. Equivalence relaticns appear on the main diagonals 
of the two interlingual quadrants of Figure 1 and connect items in B to 
their translations in A and vice versa. Thus, the total vocabulary 
equals A + B, but it is likely that B -> A. The total number of possible 
relations equals + 2B, whereby the second term refers to the equivalence 
relations A - v B and B -> A. The number of equivalence relations going in 
either direction may be unequal, if the two languages differ in the size 
of their repertoires. Level 111 resembles Level I and is of great 
importance for the initiation of second-language learning, i.e., for 
acquiring information such as "in German, table is called tisch," This 
type of learning will be quickJy supplemented by more complex forms of 
language behavior. Under independent bilingual conditions and as a function 
of the teaching technique applied, Level III may be substituted (or 
supplemented) by a modified form of Level I relating the vocabulary items 
of the second language to the objects, events, or qualities which they 
denote rather than to their translated labels. In this case, the set of 
relations equals A^ *F B rather than A^ + 2 b. 

At Level IV, items in B are also interconnected. The relations with 
A remain of the equivalent type. Thus, the total vocabulary equals A + B, 
whereby B may approach A, and the total number of relations consist of 
those in A. those in B and the equivalence relations A * B, and B -► A, 
that is, A^ + B^ + 2B. The extralingual relations might be placed along 
the main diagonal of the econd language matrix, represented by the term 
B^. If they do not appear, the above expression should be reduced by B. 

In any case, Ss may derive the extralingual relations in B without further 
instructions on the has s of the extralingual relations in A and the 
equivalence relations A v B and B ► A. 
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At Level V, all items are interconnected. The vocabulary remains 
AH, The number of relations equals T B^ + 2AB - (A f B) . The 
proficiency of most bilinguals will remain at Level IV, but under ex- 
ceptional circumstances Level V may be attained. Moreover, <‘t ^ ton-' 
ceivable that A = B or A 1 b, both for the languages to be learned as 
well as for those portions a' ready learned. 

The above levels must be regarded as transitional periods in a con- 
tinuous process of change. ' r bey overlap greatly. Tims, while an indiv- 
idual continues to realize extralingua] relations, he may already 
explore intralingual relations between the items of his first vocabulary * 
Also, while still acquiring equivalence relations, lie will be exposed to 
intralingual relations within his second language or to interlingual 
relations between Lh r * two languages. Taking all these variations into 
account, most psycholinguists will, nevertheless, agree that Level II 
follows I and Level IV follow*.' (I i . however, 1J1 nay be substituted by 
a special condition, whenever the second language is introduced by 
extralingual rather than equivalence relations. Level V either follows 
II or IV or co-occurs with them, whenever both languages are simultaneously 
introduced under confounded conditions. Thus , Line five level s--much 
like current "sLage’ 1 theories of devc I opi: ent — niee t the requirement of 
partially o r . \ e r ed s »' c os . 

Degree s o f h f l ingual prof i c i ency : The discussion of bilingual types 

and levels can bi extended to .v count for /^riations in bilingual per- 
formance. If wo view the matrices of Figure 7 as representing all 
possible inter-:.';*.'] co- ib 1 r. ;t v. us . » .e . , relations, wo realize that in 
concrete Leafing situations am depending upon Ss * se . uiid *1 nnguago 
proficiency, various intervening u*. ops right occur. Denoting equivalence 
relations by double arrows ; 5) , a 1 1 odor rclnMons by single arrows 
(■*) , left and right-hand tens of relations (stimuli and responses) by 
capital letters (S,K), and iul*iveu:ng terms N y lower cas Letters (s,r), 
the fallowing inferences can i*e dtawn. 

For i n t ra 1 ingr.'a 1 parfoi .Mn.ce s ir l \ic first laujyuge (repres :ntLd by 
the left upper rqwarc cT Figure ~)» M occurrence of intervening steps 
is unlikely except for reason; vp] Ued to a g>:icrul theory of wedioticmal 
processes, thus, 



For intralingual poi i err nicer' in the st vend language (represented by 
the right lower square of Figure /) at least the following paradigms need 
to be cons Vo red : 

(a) bubjer-r^ operate i?xchid’.viv within the second language system: 

S H ’ *15 

(b) Subjects hpifcicly trio lat«* the si i tr c. lu*; f 
ti e st o , J an gun go : 

h ■■■> -a • H n 

o 
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then associate into 
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(c) Subjects implicitly associate into the first language, then 
translate their implicit responses: 



S 



B 






(d) Subjects implicitly trarslate the stimulus, implicitly associate 
in their first language, then translate their implicit response: 



=* s 



A 



r A R ii 



Three paradigms are conceivable for each of the two interlingual 
conditions represented by the lower left and upper right squares of 
Figure 7: 



’b * k b 



and 



S B " R A 
S, r 



B R A 



=* : 



s a=* r a 



It seems reasonable to propose that the greater a person’s second- 
language proficiency, i.e., the more he r, thinks in the second language'', 
the smaller the number of intervening steps. Subjects’ overall reaction 
time, for instance, will increase with c number of Intervening steps and 
thus, when applied as experimental treatments, e.g., in word association 
studies, the four int ralingual and interlingual conditions can serve to 
estimate the lengths of the various fractions of reaction time that enter 
into Ss* overall performance either in an additive or in any other manner 
an d, in general, can serve to measure Ss 1 proficiency. It is questionable 
whether an increase in response variability can also be expected. Response 
variability docs not only increase with the number of intervening steps 
hut is also dependent upon the size of the secono-language vocabulary. 

Since the size of the vocabulary increases as the number of intervening 
steps decreases, i.e., with language proficiency, it may counteract any 
potential decrease in response variability. The significance of all these 
factors and their interactions as veil as their dependence on the age of 
Ss, on types and levels of bilingualism, etc., need to be tested by 
empirical means. 

Equivalence relations : Our discussion of bilingual conditions, de- 

velopment and performances has been considerable simplied by assuming that 
equivalent terms are related in a one-to-one manner to each ether. As 
Catford (1965) convincingly shows, this is hardly ever the case. When 
comparing a translated text with its original, even such seemingly 
unambiguous terms as definite articles are not in a consistent manner 
translated into the other language. The French articles, le , la , 1 1 , and 
l_e_s, for instance, are on the average only 64.6 % at the time translated 
by t he . In many instances, they are omitted altogether (14.2%), trans- 
lated by the indefinite article (2.4%), or substituted by words other 
than articles. 
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Since translation is a two-way process and since a retro -translation 
seldomly reproduces the original statement from which tlw first translation 
originated these ambiguities are serious indeed* As already discussed m 
our section on interlingual communication systems, the nr 1 i [V- i f y of the 
equivalence relations varies greatly ocfwecn f o i ' : u (las.es. It is low for 
common nouns and verbs that denote perceivable actions; it is high for 
abstract terms and certain function words, especially pro »osi t ; ons . 

Generally, rout items generate an array of divergent equivalence 
terms, as much as an array of items may converge upon a i a mm in equivalence 
term. Subsequently, e;;ih call on the main diagonals of tic interlingual 
matrices which lias been reserved for a single equivalence relation, needs 
to be substitute J by a submat fix of equivalences. The libation of 
these complexities suggests tv. T o issues. K. 1 rst , equ iww ein ,3 re 1 , at inn;* 
are many-to-n.any relations. This problop night so v ; dir.u •'bine, but can 
be appropriately bond led . : i 1. 1 1 t ,e methodology iut reducer! in cur second 
chapter and discussed in the remainder ef the book. Ind.V.i this issue 
is not any more complex then those of ‘ xt ral ingun j relatieus where, like- 
wise, most single labels refer t: - ' a range of objects, events, or qualities. 
Second, since unique equivalence r> latlfiu nr. the* exception r *vher than 
the rule* t rans H i o: is rho.ild not he restricted to the void level, but 
have to intrude larger structural cop conant s . This cuncljioJ on introduces 

the concept of the rank of t r l iu- I a L ion . i 

* 

The rank. refov> tu tl e siiuvturul level at which a translation occurs. 
Including t ranscr i ;> t i . ms at [hie i.ov7*»r end, such as into .ifferent graphical 
styles c>r between phone* and grepheivie. coj:s, the ramy of the rank 
extends into sente'eru t runs 1 j l i ■ ,ns . i.'i,* further we no vw upward in rank, 

the 1 ess verbatim, ; no "freer*’ tin.* t ra e- hi t : on becomes. Dependent upon 
the type of e Imw r.ts involved, 1. r ar,s 1 at i on v: i i ! have t(* fluctuate in rank, 
sometimes product! g onu-to-toM* equivalence of unnr.' • i puofs toms, somet in-os 
using parts or v 1 ; le sentences as nn ; t <»f equivalence. 

i 

The more a tra.nslatieu tends toward the latter iv.tliLni,, the rr.ro it 
becomes entangled in the sm.nU ic-snt .u t in orp«.n 1 **at ih * i oi the icntence 
and the vote l needs To rvlv oj 1 . ’ n t* ■ c 1 1 ngaeJ t runs f e iir’it j ons . Ibis is 
especially trim whan translating f r«.\u a non- in f I e.n . d inin an inflected 
language. The litter using inf action as an adiitional clue ior the iden- 
tification of senunvo parts cm l npe]^ a non* f 1 1 m i bl e ■ >.\ud order than a 
language with a Je de <«f inflection. Stated d i f 1 wront 1 y , it’ sontoine 
parts are sufficiently v.n’.u! by ini' \ cut i mis * inf K. tot languages can use 
word order as a means f.u gem r.u mg 'iif^roni types u! Ihus i r. 

German, ntate^.ils, quest leu. ■* c>d m'p.ui :ent cl.i i.-"S e* t’h ace using A 
different obligate > p order for the soup-- t, preJi arc, and ohgeet of the 
sentences, vivrt. in bug : i d=, trie so* i o.ch.r i iiius ; I ways tin 1 same. 
Subsequently, the 1 upcago Iw'irrrr has to acquire specific intei 1 ingual 
transformation iulw ir or h r to t ranslatc or t vans f or in f orna t ion , a 
tequirenent *hie:i places a ivaiw bin don upon Ills still. . 
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Cross-Linguistic Differences in Associative Behavior 

In our analyses of cross-linguistic differences and bilingualism we 
had to determine, first, whether the principal method of our explorations, 
the restricted association tasks, could be adopted for the use in languages 
of-’ier than English and would be applicable without serious difficulties to 
students of foreign languages. For this purpose exploratory studies were 
conducted with native speakers of English, German, French, Spanish, Chinese, 
and Japanese. In a sec ' d series of studies, more detailed inquiries were 
made into the semantic-cognitive categories and general relations of 
English, German , Spanish and Italian. At the same time, differences in 
performance across three age levels were analyzed and methodologies for 
cross-linguistic, cross-sectional comparisons wore explored. 

Cross-1 inguls t ic differences in associative behavior oetween six 
l anguages ; By using associative or similar techniques, performance might 
differ in the overall number of different responses produced by groups 
of Ss equal in size and elicited by sets of equivalent stimuli equal In 
number. Observed differences between groups could reflect variations in 
the size of the vocabularies either between languages or between groups 
of Ss or both, The former *.s of interest in the present section; the 
latter will be discussed in the next sectionard indicates variations in 
Ss’ proficiencies. According to our diagram in Figure 1, variations in 
the size of the vocabularies would be represented by differences in the 
number of rows and columns of the corresponding relational matrix, i.e., 
by differences in the overall size of the matrices. Relational matrices 
of a given size may vary, furthermore, in the number of cell entries, i.e., 
in terms of how completely the matrices are filled. Again, there might 
be differences between the Languages as well as between the language users, 
i.e., between proficiency levels*. 

The overall size of the. vocabularies can be assessed by determining 
the number of different responses (Types) to rue or several stimuli. When 
expressed as a ratio of the total number of responses (Tokens) this index 
is known as the Type-Token Ratio (ITR) arid measures the repetition of 
responses to particular stimuli given by different :1s (subject overlap). 

A second measure determines the overlap of responses given by either single 
or several Js to particular stimuli but under different task instructions 
(task overlap). At one extreme, all Ss might produce precisely the same 
responses to a particular stimulus under different task instructions. In 
this case, the classes of responses show the lowest degree of differentia- 
tion and Ss the highest degree of conceptual diffusion. At the other 
extreme, Ss might produce distinctly different sets of responses to the 
same stimulus under different task instructions. In this case, the 
differentiation of response classes and Ss conceptual clarity would be 
greatest , 

In the following study v;e will make only crude estitaates of the degree 
of conceptual clarity and response class differentiation, by enumerating 
average degrees of overlap between all the responses ;lven by different 
group? of Ss to sets of equivalent stimuli under a fixed number of task 
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instructions (for a more complete descriptisn see Riegel, 1968). In the 
next study, we will make finer differentiations in terms of the size and 
number of response classes , the number and types of general relations, 
and the dimensions of the semantic-cognitive space composed of such 
classes and general relations. 

Twenty-four Ss each (12 males and 12 females with an age 
range from 18 to 34 years) were recruited within the following 
linguistic groups: English (American), German, French, Spanish, 
Japanese, and Chinese. Thus, 48 Ss each represented Germanic, 
Romance or Far Eastern languages respectively. All Ss lived in 
the United States but were native speacers of the above languages. 
Most of them (73£) were foreign graduate students in different 
departments at the University of Michigan, at Michigan State 
University or they were wives of graduate students. The others 
were undergraduate students, secretaries, research workers or 
junior staff members. The Americans vere first- or second-year 
gr -i luate students in psychology or in joint programs of psychology 
anu other disciplines. Three of the German Ss came from Austria 
and one from Switzerland. The French group included five Belgians, 
two Algerians, and one each from Morocco and Tunisia. Five of 
the Spanish speaking Ss came from South America; ten were from 
Venezuela, five from Argentina, three from Costa Rica and two each 
from Cuba, Mexico and Spain. All Japanese Ss were born in J;apan. 

The Chinese cane either from Taiwan or Hong Kong, but many of 
them were born on the Chinese mainland. 

The paper and pencil tests were administered individually 
with self-explanatory instructions in the six languages and 
without time limits. The translation? were prepared with the 
aid of various staff members in different language departments 
at the University of Michigan. Each :est consisted of seven 
pages with 35 common noun stimuli selected from the Kent-Rosanoff 
word association test (1910). Two different orders of the 
stimuli were used in equal numbers for each language. Seven 
types of restricted association tasks (Coordinates, Similarities, 
Contrasts, Superordinates , Facts, Functions, and Qualities) were 
randomly assigned co seven pages of the test booklets. Further- 
► more, two test forms were used for all but English and Japanese. 

Each form was administered to 12 randomly selected Ss of the 
four remaining groups. The tvo forms iiffered in that they 
included one of two alternate translations of five English stimuli. 

(1) The number of different responses Is dependent upon the kind of 
relations tapped in the tasks. In some cas many appropriate responses, 
such aa words denoting qualities, iray be available in a language. The 
same result can be produced, however, when :he number of appropriate 
reajonscs, auch as for contrasts, Is small. In this case Ss may feel 
compelled to use lers appropriate responses, i. behavior which would 
yield it any different responses, coupled with large numbers of blanks. 
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As shewn in Figure 3 the average Type-Token Ratios for the Germanic 
languages are lowest (overall average: English = ,41; German ** .41) and 
those for the Romance languages are of intermedia te magnitude (French = 

,50; Spanish = .52). The Type-Token Ratios for the two Far Easterr languages 
deviate from one another but, on the average, are higher than for the 
Germanic languages (Japanese = .46; Chinese « .60), Figure 3 also in- 
dicates the interactions between the seven tasks and the language families. 
The fluctuations in Type-Token Ratios between the tasks are roughly 
parallel between the Germanic and the Romance languages with Coordinates, 
Similars and Superordinates being farthest apart from one another. For 
the infralogical tasks of Farts, Functions and Qualities, the Type-Token 
Ratios of the Far Eastern languages are parallel to those of both the 
Romance and the Germanic languages, though consistently higher. With 
the exception of the Contrasts, the trend for the logical tasks parallels 
that of the Germanic languages, though is again higher. Thus, th task 
of finding opposites to common nouns, which proved especially difficult 
in the Germanic languages (highest number of blanks) , seems to be 
relatively less ambiguous in the Far Eastern languages. Moreover, on 
Coordinates, Contrasts and Superordinates, the variability of the Far 
Eastern languages is lover than cf the Romance languages. This result is 
further elaborated in the following analysis of task overlap. 

(2) Vhe overlaps between tasks was determined by counting for each jS 
the number of identical responses given to the same stimulus under the 
seven instructions. However, instead of analyzing the seven-by-seven 
matrices thus obtained, we disregard the single overlaps between any two 
tasks and restrict our discussion to the sum of overlaps of any one task 
with the remaining six, 

The average sums of overlaps are lowest for French (.69) and English 
(.91), and highest for Chinese (1,71) and Spanish (1.73), German (1.12) 
and Japanese (1.30) attain intermediate values. Since still higher sums 
have been observed for American undergraduates for the same set of tasks 
and stimuli (Riegel, Riegel, Smith 6 Quarterman, 1968), the variation 
between the six groups may be determined by differences in education as 
nuch as it is determined by differences between the languages. While 
this argument can be rejected only if the groups were perfectly matched 
in educational status(an objective which may be hard if not impossible 
to attain in cross-cultural studies), it oecomes less valid if covaria- 
tions rather than absolute amounts of overlaps and if language families 
rather than individual languages are compared, 
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shown in Figure 4, Romance and Germanic languages have about 
high overlaps for Coordinates, Similars and Contrasts. Far 
languages, however, attain still higher values and thus reveal 
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special conceptual difficulties in differentiating between these three 
tasks. In particular, an inspection of the complete overlap matrices 
shows unusually high correlations between Similars and Contrasts for 
Chinese and between Coordinates and Contrasts for Japanese. Cn the 
remaining four tasks of Superor iinates , Farts, Functions ar<i Qualities 
the overlaps of the Romance languages match those of the Fad Eastern 
languages, whereas the scores for the Germanic languages are much lower, 

(3) The main purpose of the present study was to test the applica- 
bility of tasks of association in different languages. Since most Ss 
were recruited on the campus of a university they may constitute groups 
comparable with one another on such variables as intelligence or educa- 
tional status, but it is uncertain whether they represent equivalent 
samples of the populations in their native countries. The foreign 
groups are likely to be composed of Ss about as highly if not more 
highly selected than the group of American graduates. Since the measures 
applied have been found to vary with age and education {Riegel, Riegel, 
Smith & Quartennan, lv68) the present findings cannot be generalized 
readily to other sections of the populations. 

Like the results of several previous studies of free-word associa- 
tions (Levi, 1949; Lambert, 1956; Lambert & Moore, 1966; Rosenzweig, 

1957, 196-4; Kolers, 1963), the average response variability was lowest 
for American Ss. In contrast to the findings of Russell and Meseck (1959), 
however, the response variability in German was almcjt as low as in English 
Low response variability is indicative of ease in test taking as well as 
of a high communality in school standards and a high degree of intra- 
cultural communication (Jenkins & Russell, 1960). 

The agreement between the results on restricted associations and the 
previous ones on free associations was by no means a foregone conclusion. 
Mednick (1962) considers a flat distribution of free-associative responses 
as a sign of creativity. Free associative response variability also in- 
creases with age and education (Riegel & Riegel, 1964; Palermo & Jenkins, 
1964; Riegel, 1968a), whereas the production of Superordinates, Similars, 
Parts, Functions, etc. converges, increasingly with age, tow T ard a few 
appropriate items (Riegel, Riegel, Smith & Quartennan, 1968). The present 
results indicate that the negative relationship in response variability 
between free and restricted associations varies in magnitude from language 
to language and with the types of restrictions. 

Similar results are obtained when the restricted associative overlaps 
were analyzed for the different languages. Even though the sum of over- 
laps of any one task with the r \ning six correlates with the number 
of different responses, this correlation is fat - from perfect. For instance 
French, which is but fourth In response variability, lias the lowest re- 
sponse overlap, and tints, shows the greatest degree- of response class 
differentiation nnd conceptual clarity. Cl 1 1 nose and Spanish have the 
highest response overlaps as welt as the highest response variability. 
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Again, it would be premature to attribute these results exclusively 
to differences between the languages. Intelligence and age of Sn may be 
equally or even more important determinants. The present study has 
sufficiently shown, however, that restricted associations can be 
successfully adopted for use in foreign languages and that the results 
will indicate marked differences between individuals as well as between 
languages. The following study analyzes bilingual differences in a more 
specific manner. 



Intralingual and Interlingual Differences in Bilingual Performance 

In the following section we are discussing a series of investigations 
on the application of intralingual and interlingual relations. The first 
two studies are using American and Spanish students as _Ss most of which 
are still engaged in acquiring second language proficiency. Only intra- 
lingual perfotmances are tested but explorations are also made into types 
of bilingualism and levels of proficiencies. The last two studies are 
using American and German bilinguals both under intralingual and inter- 
lingual conditions. By obtaining reaction time measures of their verbal 
responses, explorations are made into processes intervening between 
stimulation and responding. 

Intralingua l associations of American and Spanish students : According 

to our interpretations, language acquisition consists in a gradual accumula- 
tion of relational information. Dependent upon the quality of the informa- 
tion given and the activity of the learner, words will be identified and 
their meanings progressively explicated; at the same time word classes and 
general relations will be abstracted from the relational information given. 

With the few exceptions mentioned in the introductory sections of this 
chapter, second-language acquisition is delayed in comparison to that of 
the native language (this is, after all, the reason why we speak of s econd 
rcther than alternate language learning). At the beginning, the few rela- 
tions within the second language will be connected in multiple ways. If 
this were not the case (as it might occasionally happen under inefficient 
second language training procedures) , relations would appear as isolated 
bits and, thus would neither allow for the explication of word meanings nor 
for the abstraction of word classes through the intersection of these rela- 
tions . 

At the beginning, the second language learner, thus, has available a 
few relations of a compact and overlapping set. Gtated explicitly in 
reference to the present study, the following predictions are made; (1) 

When asked to react to a set of stimuli, a second language learner T s 
retpons.j variability will be limited, his repertoire of responses is small. 
(2) When asked to respond differently under specific task instructions, he 
will repeat himself often by using identical answers under different 
instructions, thus, indicating a lack of uif ferent iation of response classes. 
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(3) Generally, there will be differences in the approximation of the target 
language of native speakers. These three propositions were tested in the 
following study (for a move complete description see Riegel, Ramsey and 
Riegel , 1967) . 

ForLy-eight Ss participated in the experiment, 24 native 
English speakers and 24 native Spanish speakers. The first 
group consisted of undergraduates at the University of Michigan 
in a moderately advanced (5th semester level) Spanish course. 

The native Spanish speakers were, for the most part, graduate 
students or wives of graduate students at the University of 
Michigan. Partitioned according to dialect areas, ten were 
from Venezuela, five from Argentina, three from Costa Rica, 
and two each from Cuba, Mexico and Spain. All Ss were asked 
to rate their second language proficiency. By using the follow- 
ing four catetegories , poor (1), fair (2), good (3), and 
excellent (4), Spanisli Ss evaluated their proficiency at 2.5 
and American Ss at 2.2. 

All Ss took two tests, one in their native and the other 
in their second languages. At least three weeks elapsed between 
the two administrations. Each test consisted of sev^en pages of 
the same 35 noun stimuli used in the preceding studies. The 
following seven tasks were randomly assigned.' to the pages: 

Superordinates, Coordinates, Similars, Contrasts, Functions, 

Qualities and Parts. Two test forms were used in Spanish. 

Each form v^as administered to 12 randomly selected Ss. The 
two forms differed in that they each included alternate transla- 
tions of five English stimuli. 

(1) The design of the present study has: been depicted in Figure 5. 

The shaded sections indicate the conditions tested and the degree of 
shading the proficiency differences expected. Turning first to the evaluation 
of the last hypothesis, i.e., on differences in the approximation of the 
target languages, the most direct measure of the success in learning a 
second language can be obtained by enumerating the identical responses 
given by the first and second language learrers to a particular task and 
stimulus. In such a comparison three indices can be derived. The first 
is the most precise measure and includes, in the strictest sense, the 
number of identical responses given by both groups. This measure is called 
minimum group overlap , MGO. The second includes those responses given by 
both groups but based upon the frequencies of the native speakers. This 
measure is called first language group overla p, 1st GO. The third measure 
is the same as the second but lists the frequencies of the second language 
learners. This measure is called s econd j anguage group overlap , 2nd GO. 



Insert Figure 5 abtut here 
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The following sinplified example will clarify the measures: If the 
word TABLE is given eight times by the first and five times by the second 
language learners as a Coordinate to the stimulus CHAIR* and if tt e 
response BED occurs three times among the first and four times among the 
second language learners, then the minimum group overlap, MGC (always 
using the lowest of the two figures) equals 5 + 3 ; the first language 
group overlap, 1st GO, equals 8+3; and th2 second language group over- 
lap, 2nd GO, equals 5+4, 



Insert Figure 6 about here 



The three measures are also explained in the Venn diagram of Figure 6 
which elaborates the concept of ’’shared sign systems” discussed in the 
introduction to this chapter. The two large circles represent the responses 
of the first and the second language learners, respectively. The inter- 
section, the double shaded area, represents the minimum group overlap (MGO). 
The left shaded area (including the intersection) represents the first 
language group overlap (1st GO), and the right shaded area the second 
language overlap (2nd GO). Overlapping responses in each group that are 
not accounted for by the minimum overlap (shaded half-moons) can be 
derived by subtractions. In particular, (1st GO) - (MGO) = A, the over- 
lapping responses by the first language learners not accounted for by the 
minimum group overlap, i.e., responses to be incorporated at higher 
frequencies into tne repertoire of the second language learners for a 
good approximation of the target language. The overlapping responses by 
the second language learners not accounted for by the minimum group 
overlap are given by (2nd GO) - (MGO) = C, and represent "over approxima- 
tions”, i.e., responses which are used by second language learners more 
frequently than by the native speakers. The frequencies should be reduced 
for a good approximation of the target language. Finally, area B repre- 
sents those responses that are not yet used by the second language 
learners at all, and D those that are only used by the second language 
learners. Both B and D (unshaded half-moons) can be derived by subtract- 
ing MGO and A (or C) from 100 percent. The percentage cf B should be 
increased ana that of D should be reduced to zero for a p3rfect approxima- 
tion of ;ne target language, i.e., the two circles should move toward one 
another and merge in the end. 

Congruent with their self-evaluations, second learners of Spanish are 
less proficient than those of English. The average minimum group overlap 
with the native speakers, MGO, is only 28.5% for students of Spanish, but 
44.4% for students of English. Moreover, the percentages of words that 
occur already, but not as frequently a f for the native speakers, A, are 
only 10.1% for the second learners of Spanish, but 22.2% for the second 
learners of English. This brings the total percentages of words that are 
already in the repertoire of the second language learners and are also used 
as responses by the native speakers to 38.6% for the Spanish and to 66.6% 
for the English language. Complementary, second learners of Spanish have 
tu acquire 61.4% new items (B) but those of English only 33.4%. 
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In our interpretations we, certainly, do not maintain that a proper 
frequency approximation is all that is needed in second language learning. 
Insights into qualitative differences in distributional properties of the 
two languages have to be obtained through comparisons between the different 
tasks. Eventually, this information might provide specific information to 
the teacher as well as to the students on the latter r s deficiencies and 
strengths in his second language studies. 

As shown in Table 1, rather marked differences exist between 
the tasks, The second learners of Spanish deviate most strongly 
from the native speakers on the response classes of Similars and 
Qualities, Both the minimum group overlaps, MGO, a.d the per- 
centages of responses already acquired but used too rarely, A, 
are low and thus, the percentages of responses not yet acquired, 

B, are above 70%. In comparison, MGO for Parts is also low, but 
since the response class A is relatively large, learning has 
progressed much further than for Similars and Qualities and the 
percentage of responses not yet acquired is but 58.8%. Most 
progress has been made on the class of Contrasts where only 47.2% 
of new responses have to be acquired and where the minimum over- 
lap, MGO, is already very high (42.6%). 



Insert Table 1 about here 



The second learners of English are most delayed in their 
acquisition of Quality responses but have progressed well on 
Similars for which, in particular, the percentage of the minimum 
group overlap, MGO, Is relatively high (44.6%). They are farthest 
advanced in the class of Coordinates and Contrast which are closely 
followed by Similars, In these three tasks only about 28% of the 
responses of the native speakers are not yet part of the repertoire 
of the second language learners. 

(2) The number of different words used in samples of free speech or 
writing of a standard length is indicative of Ss 1 mastering of the language 
as well as of possible differences between languages. As indicated in our 
first hypothesis, we would, therefore , expect native speakers to excel 
second language learners. However, .^t is also well known (see Lambert £ 

Moore, 1966; Levi, 1949; Riegel, 1968b; Rosenzweig, 1961, 1964; Russell & 
Meseck, 1959) that, generally, native speakers of English produce fewer 
different response,; in word association tests than native speakers of any 
other language investigated. In the present study, these results were 
further confounded with differences in second language proficiencies 
between the groups of Ss. 

Even though native speakers of English produced fewer different English 
responses in all seven tasks (average - 9.2 out of a total 24 responses) 
than native speakers of Spanish in Spanish (average = 12.2), both groups 
iieemed to transfer their native response tendencies to their second languages. 
Thus, the American Ss produced fewer different responses In Spanish (average 
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■* 8,7) than Spanish j>s in Eiiglish (average == 10.5). However, both 
groups produced fewer different responses in their second than in their 
first languages (American Ss drop from 9.2 to 8.7; Spanish Ss from 12.2 
to 10.5), and thus, confirmed our prediction of the smaller vocabulary 
size and response variability of second language learners. 

When comparisons were made between the seven types of 
relations, the two groups of Ss differed significantly on all 
tasks except Parts anc also the group by language interaction 
effects were significant in these cases. The differences 
between the languages were significant for the Coordinates 
only. Under all four conditions, Ss produced the smallest 
number of different responses on Contrasts (average = 13.9). 

(3) If, in line with our relational interpretation, we place the 
stimuli at the left margin of a matrix, such as shown in Figures 7 and 
10, then the responses would appear on top of the columns at the upper 
margin. The occurrence of any particular stimulus response relation 
could, then, be check-marked in the corresponding cell of the matrix. 

If many Ss were giving the same response to a stimulus, it would be 
convenient to indicate its frequency of occurrence in the corresponding 
cell. The reduction in response variability, due to the repetition of 
the same responses by different Ss has been analyzed in the preceding 
section. 



I f jSs select responses to certain stimuJ 1 according to different 
instruction, their responses might also overlap. The ability to produce 
distinctly different sets of responses to the same stimuli but under 
different instructions is indicative of their categor izational skills 
and their language proficiency. While focusing on this issue, we should 
also realize that their success depends, at the same time, on the structure 
of the langiK 3e within which they are working. Languages vary in the 
extent to which they differentiate particular classes of words and 
general relations that define these classes. At the present time, we 
do not know much and will disregard the little that we know about 
differences between languages in categorical and relational systems. 

The response repetitions are enumerated by counting the number of 
identical responses given to the same stimulus under the seven instruc- 
tions. This provides us with one half of a seven-by-seven summary 
matrix, In the present analysis we will disregard the single overlaps 
betv'een any two tasks, however, and restrict our analysis to the sum of 
overlaps of any one task with the remaining six. Tables 2 present the 
sums of overlaps per and stimulus multiplied by 100. 



Insert Table 2 about here 



As can be derived from Table 2, the sums of overlap added over tasks 
are on the average higher, i.e., the conceptual differentiation is lower, 
for the English than for the Spanish language (228.4 vs. 184.2), for 
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